
I4 LANDAU
ASSOCIATESASSOCIATE

TECHNICAL MEMORANDUM

TO CART BACH

FROM EN NCKSON PE AND MARIO LOPEZ

DATE NOVEMBER 14 2007

RE STORM WATER SYSTEM LINE REPLACEMENT

NORTH BOEING FIELD

JUNE TO SEPTEMBER 2007

THISTHI DOCUMENT PRESENTSPRESENT THE RESULTSRESULT OF THE SOIL SAMPLING INVESTIGATION CONDUCTED BY LANDAU

ASSOCIATESASSOCIATE DURING THE REPLACEMENT ANDOR REROUTING OF THREE SECTIONSSECTION OF THE NORTH STORMWATER SYSTEM LINE

BETWEEN THE NORTHEAST CORNER OF BUILDING 3326 AND MANHOLE 173 MH173 AT NORTH BOEING FIELD NBF
IN SEATTLE WASHINGTON THE STORMWATER SYSTEM LINE IS LOCATED ADJACENT TO THE KING COUNTY AIRPORT AND

THE CITY OF SEATTLE GEORGETOWN STEAM PLANT FIGURESFIGURE AND 2 THE PURPOSE OF THISTHI INVESTIGATION WAS TO

FURTHER CHARACTERIZE THE EXTENT OF POLYCHLORINATED BIPHENYLSBIPHENYL PCBSPCB IN SOIL ADJACENT TO THE NORTHERN PORTION

OF THE STORMWATER SYSTEM AT NBF THE INVESTIGATION WAS CONDUCTED IN GENERAL ACCORDANCE WITH THE WORK

PLAN LANDAU ASSOCIATESASSOCIATE 2007 AND INCLUDED COLLECTING AND SUBMITTING SOIL SAMPLESSAMPLE FOR LABORATORY

ANALYSISANALYSI AND DOCUMENTING THE ANALYSISANALYSI RESULTS

SOIL SAMPLING ACTIVITIESACTIVITIE

THE STORMWATER SYSTEM LINE REPLACEMENT WAS CONDUCTED IN THREE PHASES THE FIRST PHASE INVOLVED

PARTIAL REMOVAL AND ABANDONING IN PLACE OF EXISTING STORMWATER SYSTEM PIPING AND INSTALLING NEW PIPING

BETWEEN CATCH BASIN CBL 87 AND MANHOLE MH1 81 OWSI 86 WAS ABANDONED IN PLACE AND FILLED WITH

CONCRETE GROUT TWO NEW CATCH BASINSBASIN WERE INSTALLED CB1 87A DOWNSTREAM OF CB1 87 AND CBL82A

BETWEEN CB1 82 AND MH1 81 DURING THISTHI FIRST PHASE OF STORMWATER SYSTEM LINE REPLACEMENT 22 SOIL

SAMPLESSAMPLE NBF1 THROUGH NBF1 WERE COLLECTED FROM 11 LOCATIONSLOCATION ALONG THE NEW STORMWATER SYSTEM

LINE TRENCH SOIL SAMPLE LOCATIONSLOCATION ARE SHOWN ON FIGURE 3 SAMPLING FOR THE FIRST PHASE WAS COMPLETED ON

JUNE 19 2007

THE SECOND PHASE OF THE STORMWATER SYSTEM LINE REPLACEMENT INVOLVED THE REMOVAL AND

INSTALLATION OF APPROXIMATELY 50 FT OF THE STORMWATER SYSTEM LINE EAST AND UPSTREAM FROM THE NEW CATCH

BASIN CB187A TWO NEW CATCH BASINSBASIN WERE INSTALLED CB188B WAS INSTALLED JUST OFF THE NORTHWEST

CORNER OF THE 3326 BUILDING AND CBL88A WAS INSTALLED AT THE JUNCTION BETWEEN CB188 AND THE ROOF

DRAIN LINE THAT FLOWSFLOW INTO CB188B EIGHT SOIL SAMPLESSAMPLE NBF12 THROUGH NBF15 WERE COLLECTED FROM
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FOUR LOCATIONSLOCATION ALONG THE STORMLINE TRENCH SOIL SAMPLE LOCATIONSLOCATION ARE SHOWN ON FIGURE 3 SAMPLING FOR THE

SECOND PHASE WAS COMPLETED ON JULY 10 2007

THE THIRD PHASE OF THE STORMLINE SYSTEM REPLACEMENT INVOLVED ABANDONING AND REPLACING PORTIONSPORTION

OF THE STORMWATER SYSTEM BETWEEN MHL79A AND CB173 AND BETWEEN CB174 AND CB173 DURING THISTHI

PHASE OF THE REPAIRSREPAIR CATCH BASIN CB175 WAS REMOVED AND REPLACED NEW MANHOLE MLLL79B WAS

ALSO PLACED IN THISTHI PORTION OF THE RUN SIX SOIL SAMPLESSAMPLE NI3FGBI THROUGH NBFGB6 AND TWO WATER

SAMPLESSAMPLE NBFGWOI AND NBFGWO2 WERE COLLECTED ALONG THE TRENCH SOIL AND WATER LOCATIONSLOCATION ARE

SHOWN ON FIGURE 4 SAMPLING FOR THE THIRD PHASE WAS COMPLETED ON JULY 12 2007

DURING PHASESPHASE AND SOIL SAMPLESSAMPLE WERE COLLECTED FROM TWO DEPTH INTERVALSINTERVAL ONE FROM TO FT

BELOW GROUND SURFACE BGS AND ONE FROM THE DEEPEST 1FT INTERVAL OF THE EXCAVATION TRENCH DURING

PHASE SAMPLESSAMPLE WERE COLLECTED FROM 1FT DEPTH INTERVAL JUST BELOW EACH REMOVED PIPE SOIL SAMPLESSAMPLE

WERE COLLECTED DIRECTLY FROM THE SIDEWALL OF THE EXCAVATION TRENCHESTRENCHE USING CLEAN DISPOSABLE SPOONS EACH

SAMPLING LOCATION WAS SCRAPED WITH
SPOON TO EXPOSE FRESH SOIL THE SOIL WAS THEN HOMOGENIZED IN

DECONTAMINATED STAINLESSSTEEL BOWL AND PLACED DIRECTLY INTO OZ LABORATORYSUPPLIED SAMPLING

CONTAINERS IN ADDITION TWO WATER SAMPLESSAMPLE WERE COLLECTED FROM THE EXCAVATION TRENCH NEAR CB1 75 DURING

PHASE 3 UPON COMPLETION OF THE PIPE REPLACEMENTSREPLACEMENT ALL TRENCHESTRENCHE WERE BACKFIHLED WITH CLEAN GRAVEL

COMPACTED AND REPAVED ALL EXCAVATED SOIL WAS PLACED IN ROLLOFF BOXESBOXE FOR DISPOSAL BY BOEING DURING

THE EXCAVATION ACTIVITIESACTIVITIE WATER FROM DEWATERING WAS COLLECTED IN VACUUM TRUCKSTRUCK AND PLACED IN LARGE

CAPACITY BAKER TANKSTANK FOR ONSITE TREATMENT BY BOEING

THE SOIL AND WATER SAMPLESSAMPLE WERE DELIVERED TO ANALYTICAL RESOURCESRESOURCE INC ARI FOR ANALYSISANALYSI OF

PCBSPCB USING US ENVIRONMENTAL PROTECTION AGENCY EPA METHOD 8082 TWO OF THE SOIL SAMPLESSAMPLE AND THE

WATER SAMPLESSAMPLE WERE ALSO ANALYZED FOR TOTAL PETROLEUM HYDROCARBONSHYDROCARBON USING METHODSMETHOD NWTPHD AND

WTPHG

INVESTIGATION RESULTSRESULT

SOIL WAS VISUALLY SCREENED THROUGHOUT THE TRENCH SECTIONSSECTION FOR EVIDENCE OF PETROLEUM

CONTAMINATION SLIGHT SHEEN WAS VISIBLE ON THE WATER SURFACE IN THE TRENCH EXCAVATION IN MOST AREASAREA AND

SEVERAL AREASAREA OF THE EXCAVATION SIDEWALL EXHIBITED VISUAL SIGNSSIGN OF CONTAMINATION IN THE SOIL INCLUDING THE

AREA AT SAMPLE LOCATION NBF2 WHERE DARK BROWN TO BLACK MATERIAL WITH SHEEN AND SLIGHT ODOR WAS

PRESENT MIXED WITH THE SOIL THE AREA NORTH OF SAMPLE LOCATION NBF7 AND AT SAMPLE LOCATION NBF8 WHERE

THICK BLACK TARLIKE MATERIAL BRICKSBRICK CONCRETE DEBRISDEBRI AND ASPHALT PIECESPIECE WERE PRESENT AND NEAR SAMPLE

LOCATION NBF1 WHERE AN APPROXIMATELY 6INCH THICK BLACK LAYER WAS VISIBLE IN THE EAST SIDEWALL FOR

DISTANCE OF 35 TO FT
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THE ANALYTICAL RESULTSRESULT FOR THE SOIL SAMPLESSAMPLE ARE PRESENTED IN TABLE SOIL SAMPLE LOCATIONSLOCATION AND

TOTAL PCB CONCENTRATIONSCONCENTRATION ARE PRESENTED ON FIGURESFIGURE AND 4 PCBSPCB WERE DETECTED IN 28 OF THE 36 SAMPLESSAMPLE

COLLECTED THE HIGHEST CONCENTRATIONSCONCENTRATION WERE FOUND ADJACENT TO THE CITY OF SEATTLE GEORGETOWN STEAM PLANT

PROPERTY AT SAMPLE LOCATIONSLOCATION NBF2 275 TO 375 FT BGS NBF8 ITO FT BGS NBF13 BOTH SAMPLE

INTERVALSINTERVAL AND NBF15 TO FT BGS PCI3 CONCENTRATIONSCONCENTRATION IN SAMPLESSAMPLE NBF8 TO FT BGS AND

NBF15 TO FT BGS EXCEEDED 1000 MGKG 1100 MGKG AND 2680 MGKG RESPECTIVELY THE TWO

SOIL SAMPLESSAMPLE ANALYZED FOR PETROLEUM HYDROCARBONSHYDROCARBON CONTAINED DETECTABLE CONCENTRATIONSCONCENTRATION OF DIESELRANGE

AND MOTOR OILRANGE PETROLEUM HYDROCARBONSHYDROCARBON ONE OF THE TWO SAMPLESSAMPLE NBFGBOSNBFGBO ALSO CONTAINED

GASOLINERANGE PETROLEUM HYDROCARBONS ALL PETROLEUM HYDROCARBON CONCENTRATIONSCONCENTRATION WERE LESSLES THAN MODEL

TOXICSTOXIC CONTROL ACT MTCA METHOD SOIL CLEANUP LEVELS

THE ANALYTICAL RESULTSRESULT FOR THE TWO WATER SAMPLESSAMPLE ARE PRESENTED IN TABLE 2 THESE TWO WATER

SAMPLESSAMPLE WERE COLLECTED BECAUSE AN APPARENT SHEEN WAS OBSERVED ON WATER IN THE EXCAVATION NEAR MANHOLE

MI1173 PCBSPCB WERE DETECTED ONLY IN SAMPLE NBFGWOI AT CONCENTRATION OF 19 IGL PETROLEUM

HYDROCARBONSHYDROCARBON WERE NOT DETECTED IN EITHER SAMPLE

USE OF THISTHI TECHNICAL MEMORANDUM

THISTHI TECHNICAL MEMORANDUM HAS BEEN PREPARED FOR THE EXCLUSIVE USE OF THE BOEING COMPANY FOR

THE NORTH BOEING FIELD PROPERTY AREA NO OTHER PARTY IS ENTITLED TO RELY ON THE INFORMATION

CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION INCLUDED IN THISTHI DOCUMENT WITHOUT THE EXPRESSEXPRES WRITTEN CONSENT OF

LANDAU ASSOCIATES FURTHER THE REUSE OF INFORMATION CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION WITHOUT

REVIEW AND AUTHORIZATION BY LANDAU ASSOCIATESASSOCIATE SHALL BE AT THE USERSUSER SOLE RISK LANDAU ASSOCIATESASSOCIATE

WARRANTSWARRANT THAT WITHIN THE LIMITATIONSLIMITATION OF SCOPE SCHEDULE AND BUDGET OUR SERVICESSERVICE HAVE BEEN PROVIDED

IN MANNER CONSISTENT WITH THAT LEVEL OF CARE AND SKILL ORDINARILY EXERCISED BY MEMBERSMEMBER OF THE

PROFESSION CURRENTLY PRACTICING IN THE SAME LOCALITY UNDER SIMILAR CONDITIONSCONDITION AS THISTHI PROJECT WE MAKE

NO OTHER WARRANTY EITHER EXPRESSEXPRES OR IMPLIED
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TABLESOIL ANALYTICAL RESULTSRESULTNORTH BOEING FIELD

PAGE OF

PCBSPCB MGKGMETHOD SW8082

LOCATION NBF1DEPTH FT 12

LAB ID LC44A

DATE COLLECTED 67200

NBF1 NBF2275375 12LC44B LC44C672037 672007

NBF2 NBF3 NBF3 NBF4 NBF4 NBF5 NBF5 NBF6275375 12 2535 12 2535 12 34 12LC44D LC44E LC44F LC44G LC441I LC44I LC44J LC67A672007 672007 672007 672007 672007 672007 672007 682007

DIESEL RANGE ORGANICSORGANIC

MOTOR OIL RANGE ORGANICSORGANIC

NWTPHG MGKGGASOLINE
11142007 EDMDATAPROJECTS0 ACTIVITJESFILERMR0 2007SW LINE REPLMNTTMSW LINE REPIMNT TMTB 12XLS12XL SOILSOURCE SPROJECTS0250820 TABLESTABLE

NWTPHDX MGLKG

AROCLOR 1016 0033 49 0033 25 0067 0032 0033 0033 089 19 22

AROCLOR 1242 0033 49 0033 25 0067 0032 0033 0033 89 22

AROCLOR 1248 0033 19 0033 88 0067 0032 0033 0033 089 43 22

AROCLOR 1254 0033 24 0033 98 0067 0032 0033 0033 66 43 62

AROCLOR 1280 0033 49 0033 25 011 0032 0049 0033 089 19 22

AROCLOR 1221 0033 49 0033 25 0067 0032 0033 0033 089 19 22

AROCLOR 1232 0033 49 0033 25 0067 0032 0033 0033 089 19 22

TOTAL PCB8 0033 43 0033 186 011 0032 0049 0033 65 86 62

C
CFL
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PAGE OF

PCBSPCB MGKGMETHOD SW8082

TABLESOIL ANALYTICAL RESULTSRESULTNORTH BOEING FIELD

LOCATION NBF6 NBF7 NBF7 NSFSNSF NBF8 NBF9 NSFSNSF NBF10 NSFLU NSFLI NSFIL

DEPTH IT 34 12 34 12 34 12 45 12 455 12 45LABID LCS7B LC87A LC87B LDB6A LD86B LE11A LE11B LE11C LEI1D LE11E LE19A

DATE COLLECTED 682027 61212007 6122007 6182007 6182007 6192007 611912007 6192007 61 92007 61912007 6192007

AROCLOR 1016

AROCLOR 1242

ARODOR 1248

AROCLOR 1254

AROCLOR 1260

AROCLOR 1221

ARACLOR 1232

TOTAL PCSSPCS
NWTPI1DX MGKGDIESEL RANGE ORGANICSORGANIC

MOTOR OIL RANGE ORGANICSORGANIC

NWTPHG MGLKGGASOLINE

95
95

11
16

95
95

95
15

88 0072

88 0072

88 0072

69 35

88 0072

88 0072

88 0072

69

35

44 0054

44 0054

44 0054

1100 031

44 0054

44 0054

44 0054

1100 031

02 0032

02U 0032U

02 0032

066 0032

02 0032

02U 0032U

02 0032

066 0032

11142007 EDMDATAPROJECTS0 ACTIVITIESFILERMR0 2007SW LINE REPLMNTTMSW LINE REPLMNT TMTB 2XLS2XL SOIL

SOURCE SPROJECTS025082 TABLESTABLE

04
04

04
14

04
04

04
14

CN
CO

36 0032 0067

36U 0032U 0D67U

36 0032 016

79 0076 013

36 0032 0067

36 0032 0067

36 II 0032 0067

79 0075 029
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PAGE OFTABLESOIL ANALYTICAL RESULTSRESULTNORTH BOEING FIELD

PCBSPCB MGKGMETHOD SW8082

LOCATION NBF12DEPTH FT 12

LAB ID LG46B

DATE COLLECTED 7192007

NBF12 NJBF13 NBF13 NIBF1434 12 34 12LG46A LG460 LG46C LG46F792007 792007 792007 792007

NBF14 I4BF15 NBF15 NBFGB1 NBFG62 NBFGB3

34 12 34 23 67 23LG46E L058A LG58B L025A L025B L025C792007 7102007 7102007 982007 9162007 962007

AROCLOR 1016 15 0032 13 91 18 14 52 210 0075 49 UJ 0085

AROCLOR 1242 18 0032 13

91 18 14 52 210 0075 49 UJ 0085

AROCLOR 1248 12 0066 100 35 87 40 14 1800 0075 49 UJ 024

AROCLOR 1254 91 0032 57 140 67 37 10 880 059 49 UJ 03

AROCLOR 1260 18 0032 13 91 18 14

52 210 13 49 UJ 0085

AROCLOR 1221 18 0032 13

91 18 14 52 210 0075 49 UJ 0085

AROCLOR 1232 18 0032 13 91 18 14 52 210 0075 49 UJ 0085

TOTAL PCBSPCB 211 0056 157 175 154 77 24 2680 189 49 UJ 054

NWTPHDX MGKGDIESEL RANGE ORGANICSORGANIC

MOTOR OIL RANGE ORGANICSORGANIC

NWTPHG MGKGGASOLINE
11142007 EDMDATAPROLECTS02 ACTIVITIESFILERMR 2007SW LINE REPLMNTTMSW LINE REPLMOT TMTB 2XLS2XL SOILSOURCE PROJECTS02508209 TABLESTABLECN

CO

LANDAU ASSOCIATESASSOCIATE



TABLE PAGE4OF4SOIL ANALYTICAL RESULTSRESULTNORTH BOEING FIELD

LOCATION NBF364 NBFGB5 NBFGB6DEPTH IT 67 78 78

LAB ID LO81B LPI8B LP18C

DATE COLLECTED 9102007 91212007 9122007

PCBSPCB MGKGMETHOD SW8082AROCLOR 1016 0032 0033 0033AROCLOR 1242 0032 0033 0033AROCLOR 1248 0032 0033 0033AROCLOR 1254 0046 0033 0033AROCLOR 1280 0032 0033 0033AROCLOR 1221 0032 0033 0033AROCLOR 1232 0032 0033 0033

TOTAL PCBSPCB 0046 0033 0033

NWTPNDX MGKGDIESEL RANGE ORGANICSORGANIC 16 11

MOTOR OIL RANGE ORGANICSORGANIC 54 29

NWTPHG MGTKGGASOLINE 76 12

ND NOT DETECTEDINDICATESINDICATE THE COMPOUND WAS UNDETECTED AT THE REPORTED CONCENTRATION

UJ THE ANALYTE WAS RIOT DETECTED IN THE SAMPLE THE REPORTED SAMPLE DETECTION LIMIT IS AN

ESTIMATE

BOLD INDICATESINDICATE DETECTED COMPOUND

11142007 EDMDATAPROJECTS0 ACTIVITIESFILERMR 2007SW LINE REPLMNTTMSW LINE REPLMNT TM TB 2XLS2XL SOILSOURCE SPROJECTS0250820 TABLESTABLE LANDAU ASSOCIATESASSOCIATE
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TABLE PAGELOF

WATER ANALYTICAL RESULTSRESULT
NORTH BOEING FIELD

LOCATION NBFGWOI NBFGWO2

LAB ID LOB1A LPI8A

DATE COLLECTED 9102007 9122007

PCBSPCB PGIL

METHOD SW8082

ARODOR 1016 10 10

ARODOR 1242 10 10

ARODOR 1248 19 10

AROCLOR 1254 10 10

AROCLOR 1260 10 10

ARODOR 1221 10 10

AROCLOCL232 IOU IOU

TOTAL PCBSPCB 19 10

NWTP1IDX MGIL

DIESEL RANGE ORGANICSORGANIC 025 025

MOTOR OIL RANGE ORGANICSORGANIC 050 050

NWTPHG MGIL

GASOLINE 025 025

11142007 EDMDATA QECTS025Q82PCB ACTIVITIESFIIERMR095 2007SW LINE REPKNNT TMSW LINE REPLMNT TM TB 12XIS12XI
SOURCE SPROJECTS02508209 TABLESTABLE LANDAU ASSOCIATESASSOCIATE
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NOTE

BLACK AND WHITE REPRODUCTION OF

THISTHI COLOR ORGINAL MAY REDUCE TS

EFFECTIVENESSEFFECTIVENES AND EAD
TO INCORRECT

INTERPRETATION

LOWER DUWAMISH WATERWAY

SUP EARY ACTION SITE

SEDIMENT TRAP LOCATIONSLOCATION

AND ANAYTICA RESUFTSRESUFT

SHP SEDIMENT TRAPSTRAP

STORM DRAIN

SANITARY SEWER

COMBINED SEWER

METRO INTERCEPTOR

SEDIMENT TRAP TOTAL

PCB CONCENTRAT ON MGKG

NOT ANALYZED

NONDETECT

MODIFIED BY LANDAU ASSOCIATESASSOCIATE INC FROM THE

CITY
OF SEATTLE SEPTEMBER 28 2007

NO GUARANTEE OF ANY SORT IMPLIED INCLUDING

ACOJRACY COMPLETENESSCOMPLETENES OR FITNESSFITNES FOR USE

75

NA

ND

LANDAU
ASSOCIATESASSOCIATE

UU ILK

SEDMENT TRAP LOCATIONSLOCATION
AND ANAIYTICA RESUTSRESUT TI
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